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AN 2001210454 MEDLINE 

DN 21195611 PubMed ID: 11297687 

TI The genome of herpesvirus of turkeys: comparative analysis with Marek's 
disease viruses. 

AU Kingham B F; Zelnik V; Kopacek J; Majerciak V; Ney E; Schmidt C J 
CS Department of Animal and Food Sciences, University of Delaware, Newark, DE 
19717, USA. 

SO JOURNAL OF GENERAL VIROLOGY, (2001 May) 82 (Pt 5) 1123-35. 

Journal code: 0077340. ISSN: 0022-1317. 
CY England: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 
FS Priority Journals 
OS GENBANK-AF2 82130 
EM 200105 

ED Entered STN: 20010529 

Last Updated on STN: 20010529 
Entered Medline: 20010524 
AB The complete coding sequence of the herpesvirus of turkeys (HVT) 
unique long (U(L)) region along with the internal repeat 
regions has been determined. This allows completion of the HVT 
nucleotide sequence by linkage to the sequence of the unique 
short (U(S)) region. The genome is approximately 160 kbp and shows 
extensive similarity in organization to the genomes of Marek ! s disease 
virus serotypes 1 and 2 (MDV-1, MDV-2) and other alphaherpesviruses . The 
HVT genome contains 75 ORFs, with three ORFs present in two 
copies. Sixty-seven ORFs were identified readily as homologues of other 
alphaherpesvirus genes. Seven of the remaining eight ORFs are homologous 
to genes in MDV, but are absent from other herpesviruses. These include a 
gene with similarity to cellular lipases. The final, HVT-unique 
gene is a virus homologue of the cellular NR-13 gene, the product of which 
belongs to the Bel family of proteins that regulate apoptosis. No other 
herpesvirus sequenced to date contains a homologue of this gene. Of 
potential significance is the absence of a complete block of genes within 
the HVT internal repeat that is present in MDV-1. These include 
the pp38 and meq genes, which have been implicated in MDV-l-induced T-cell 
lymphoma. By implication, other genes present in this region of MDV-1, but 
missing in HVT, may play important roles in the different 
biological properties of the viruses. 
CT Check Tags: Animal; Comparative Study; Human; Support, Non-U. S. Gov't 
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DN 20578232 PubMed ID: 11134310 


TI The genome of turkey herpesvirus. 

AU Afonso C L; Tulman E R; Lu Z; Zsak L; Rock D L; Kutish G F 

CS Plum Island Animal Disease Center, Agricultural Research Service, U. S. 

Department of Agriculture, Greenport, New York 11944, USA. 
SO JOURNAL OF VIROLOGY, (2001 Jan) 75 (2) 971-8. 

Journal code: 0113724. ISSN: 0022-538X. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

OS GENBANK-AF291866 

EM 200101 

ED Entered STN: 20010322 

Last Updated on STN: 20010322 

Entered Medline: 20010125 
AB Here we present the first complete genomic sequence of Marek's disease 

virus serotype 3 (MDV3), also known as turkey herpesvirus (HVT) . 

The 159,160-bp genome encodes an estimated 99 putative proteins and 

resembles alphaherpesviruses in genomic organization and gene content. 

HVT is very similar to MDV1 and MDV2 within the unique 

long (UL) and unique short (US) genomic 

regions, where homologous genes share a high degree of colinearity and 
their proteins share a high level of amino acid identity. Within the UL 
region, HVT contains 57 genes with homologues found in herpes 
simplex virus type 1 (HSV-1) , six genes with homologues found only in MDV, 
and two genes (HVT068 and HVT070 genes) which are unique to HVT. 
The HVT US region is 2.2 kb shorter than that of MDV1 (Md5 
strain) due to the absence of an MDV093 (SORF4) homologue and to 
differences at the UL/short repeat (RS) boundary. HVT lacks a 
homologue of MDV087, a protein encoded at the UL/RS boundary of MDV1 
(Md5), and it contains two homologues of MDV096 (glycoprotein E) in the 
RS. HVT RS are 1,039 bp longer than those in MDV1, and with the 
exception of an ICP4 gene homologue, the gene content is different from 
that of MDV1. Six unique genes, including a homologue of the antiapoptotic 
gene Bcl-2, are found in the RS . This is the first reported Bcl-2 . 
homologue in an alphaherpesvirus . HVT long repeats (RL) are 
7,407 bp shorter than those in MDV1 and do not contain homologues of MDV1 
genes with functions involving virulence, oncogenicity, and immune 
evasion. HVT lacks homologues of MDV1 oncoprotein MEQ, CxC 
chemokine, oncogenicity-associated phosphoprotein pp24, and conserved 
domains of phosphoprotein pp38. These significant genomic differences in 
and adjacent to RS and RL regions likely account for the differences in 
host range, virulence, and oncogenicity between nonpathogenic HVT 
and highly pathogenic MDV1 . 
CT Check Tags : Animal 

Amino Acid Sequence 
*Genome, Viral 

*Herpesviridae: GE, genetics 
*Herpesviridae Infections: VE, veterinary 

Herpesviridae Infections: VI, virology 

Molecular Sequence Data 
^Poultry Diseases: VI, virology 
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TI The genome of a very virulent Marek's disease virus. 


AU Tulman E R; Afonso C L; Lu Z; Zsak L; Rock D L; Kutish G F 

CS Plum Island Animal Disease Center, Agricultural Research Service, U. S. 

Department of Agriculture, Greenport, New York 11944, USA. 
SO JOURNAL OF VIROLOGY, (2000 Sep) 74 (17) 7980-8. 

Journal code: 0113724. ISSN: 0022-538X. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

OS GENBANK-AF2 43438 

EM 200009 

ED Entered STN: 20000922 

Last Updated on STN: 20000922 
Entered Medline: 20000914 

AB Here we present the first complete genomic sequence, with analysis, of a 
very virulent strain of Marek ! s disease virus serotype 1 (MDV1) , Md5 . The 
genome is 177,874 bp and is predicted to encode 103 proteins. MDV1 is 
colinear with the prototypic alphaherpesvirus herpes simplex virus type 1 
(HSV-1) within the unique long (UL) region, and it is 

most similar at the amino acid level to MDV2, herpesvirus of turkeys ( 
HVT) , and nonavian herpesviruses equine herpesviruses 1 and 4. 
MDVl encodes 55 HSV-1 UL homologues together with 6 additional UL proteins 
that are absent in nonavian herpesviruses. The unique 
short (US) region is colinear with and has greater than 99% 
nucleotide identity to that of MDVl strain GA; however, an extra 
nucleotide sequence at the Md5 US/short terminal repeat boundary results 
in a shorter US region and the presence of a second gene (encoding MDV097) 
similar to the SORF2 gene. MD5, like HVT/ encodes an ICP4 
homologue that contains a 900-amino-acid amino- terminal extension not 
found in other herpesviruses. Putative virulence and host range gene 
products include the oncoprotein MEQ, oncogenicity-associated 
phosphoproteins pp38 and pp24, a lipase homologue, a CxC chemokine, and 
unique proteins of unknown function MDV087 and MDV097 (SORF2 homologues) 
and MDV093 (SORF4) . Consistent with its virulent phenotype, Md5 contains 
only two copies of the 132-bp repeat which has previously been associated 
with viral attenuation and loss of oncogenicity. 
CT Check Tags : Animal 
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TI Selection of Marek's disease virus recombinants expressing the Escherichia 

coli gpt gene. 
AU Marshall D R; Reilly J D; Liu X; Silva R F 

CS United States Department of Agriculture, Agricultural Research Service, 

East Lansing, Michigan 48823. 
SO VIROLOGY, (1993 Aug) 195 (2) 638-48. 

Journal code: 0110674. ISSN: 0042-6822. 


United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199308 

Entered STN: 19930903 

Last Updated on STN: 19970203 

Entered Medline: 19930820 

We developed a positive selection method for recovering Marek's disease 
virus (MDV) recombinants . The Escherichia coli xanthine-guanine 
phosphoribosyltransferase gene (gpt) , under the control of the major 
immediate-early promoter from cytomegalovirus, was inserted into the 
inverted repeats flanking the unique long (UL) region 
of a non-pathogenic serotype 2 MDV strain 281MI/1. In a second 
demonstration of the usefulness of the positive selection system, the gpt 
gene was inserted into the inverted repeats flanking the unique 
short (US) region of the turkey herpesvirus (HVT) strain 
FC126. The targeted insertion site in 281MI/1 was in a previously 
established nonessential site for virus replication. The targeted 
insertion site for FC126, at the junction of the UL and US regions, is a 
nonessential site for in vitro replication of herpes simplex virus. 
Recombinant viruses were easily selected by incubating the transfected 
cells in mycophenolic acid (MPA) -containing medium. Purification of 
recombinants resulted from a series of trypsinization and sonication steps 
combined with the culturing of virus in MPA-containing medium to inhibit 
wild-type virus replication. This simple technique for recovering MDV and 
HVT recombinants should increase the efficiency of identifying 
nonessential sites and gene function analysis by insertional mutagenesis. 
Check Tags: Support, Non-U. S. Gov ! t 
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File: USPT 


US -PAT-NO: 6183753 

DOCUMENT- IDENTIFIER: US 6183753 Bl 

TITLE: Recombinant chimeric virus and uses thereof 
DATE- ISSUED: February 6, 2 001 


INVENTOR- INFORMATION : 

NAME CITY 

Cochran; Mark D. Carlsbad 

Wild; Martha A. San Diego 

Winslow; Barbara J. Delmar 


STATE ZIP CODE 

CA 

CA 

CA 


COUNTRY 


US -CL- CURRENT: 424/ 199.1 ; 424/ 202.1 , 424/ 204.1 f 424 / 222.1 f 
424/229,1, 425/235,1 , 425/320.1 , 435/ 69.1 f 435/ 69. 3 f 536/ 23.52 , 
536/ 23.72 

CLAIMS : 


What is claimed is: 

1. A recombinant herpesvirus of turkeys — Marek ! s disease virus chimera 
comprising a herpesvirus of turkeys unique long viral genome region and a 
Marek f s disease virus unique short viral genome region. 

2. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 1, wherein a foreign DNA sequence is inserted within a non-essential 
region of the herpesvirus of turkeys — Marek's disease virus chimera viral 
genome, and is capable of being expressed in a host cell. 

3. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 2, wherein the foreign DNA sequence is inserted within an EcoRl #9 
fragment of the unique long region of the herpesvirus of turkeys--Marek ' s 
disease virus chimera viral genome. 

4. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 2, wherein the foreign DNA sequence encodes a polypeptide. 

5. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 2, wherein the foreign DNA sequence encodes a cytokine. 

6. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 5, wherein the cytokine is a chicken myelomonocytic growth factor 
(cMGF) , chicken interferon (cIFN) or quail interferon Type I (qlFN) . 

7. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 2, wherein the foreign DNA sequence encodes an antigenic polypeptide 
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selected from the group consisting of: Marek's disease virus, Newcastle 
disease virus, Infectious laryngotracheitis virus, Infectious bronchitis 
virus and Infectious bursal disease virus. 

8. The recombinant herpesvirus of turkeys — Marek ! s disease virus chimera of 
claim 2, wherein the polypeptide is E. coli beta-galactosidase . 

9. The recombinant herpesvirus of turkeys — Marek ! s disease virus chimera of 
claim 7, wherein the antigenic polypeptide is Marek's disease virus 
glycoprotein A (gA) , Marek's disease virus glycoprotein B (gB) , or Marek's 
disease virus glycoprotein D (gD) . 

10. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 7, wherein the antigenic polypeptide is Newcastle disease virus fusion 
protein or Newcastle disease virus hemagglutinin-neuraminidase. 

11. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 7, wherein the antigenic polypeptide is infectious laryngotracheitis 
virus glycoprotein B (gB) , infectious laryngotracheitis virus glycoprotein I 
(gl), or glycoprotein D (gD) . 

12. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 7, wherein the antigenic polypeptide is infectious bronchitis virus 
spike protein or infectious bronchitis virus matrix protein. 

13. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 7, wherein the antigenic polypeptide is infectious bursal disease 
virus VP2, infectious bursal disease virus VP3 or infectious bursal disease 
virus VP4. 

14. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 7, wherein the antigenic polypeptide is selected form the group 
consisting of: avian encephalomyelitis virus, avian reovirus, avian 
paramyxovirus, avian influenza virus, avian adenovirus, fowl pox virus, 
avian coronavirus, avian rotavirus, chick anemia virus (agent), Salmonella 
spp. E. coli, Pasteurella spp., Bordetella spp. , Eimeria spp., Histomonas 
spp., Trichomonas spp., Poultry nematodes, cestodes, trematodes, and poultry 
mites/lice, poultry protozoa. 

15. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 2, wherein the foreign DNA sequence is under control of an endogenous 
upstream herpesvirus promoter. 

16. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 2, wherein the foreign DNA sequence is under control of a heterologous 
upstream promoter. 

17. The recombinant herpesvirus of turkeys — Marek's disease virus chimera of 
claim 16 wherein the promoter is selected from the group consisting of: 
chicken anemia virus promoter, psuedorabies virus gX promoter, herpes 
simplex virus-1 alpha 4 promoter, human cytomegalovirus immediate early 
promoter, Marek's disease virus gA promoter, gB promoter, Marek's disease 
virus gD promoter, infectious laryngotracheitis gB promoter, bovine 
herpesvirus-1. 1 VP8 promoter and infectious laryngotracheitis gD promoter. 

18. An immunological composition which comprises an effective immunizing 
amount of the recombinant herpesvirus of turkeys — Marek's disease virus 
chimera of claim 2 and a suitable carrier. 

19. A multivalent immunological composition which comprises an effective 
immunizing amount of the recombinant herpesvirus of turkeys — Marek's disease 
virus chimera of claim 2 and a suitable carrier. 
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20. A method of immunizing a bird against an avian pathogen which comprises 
administering to the bird an effecting immunizing dose of the immunological 
composition of claim 18. 
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